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Response to Amendment 

1 . The amendment filed on June 25, 2007 has been accepted and entered. 

2. The request for continued examination filed on June 25, 2007 has been accepted and 
entered. 

Claim Rejections - 35 USC §102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

4. Claims 1-5, 8-14, 17-21 and 23-25 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Faraone (US Pre Grant Publication 2005/0226281 Al). 

Regarding claim 1, Faraone discloses an integrated sensing apparatus for electromagnetic 
radiation (Figure 3B),.the sensing apparatus comprising: 

A substrate (element 27) comprising a backside (side facing element 15) and a face (side 
facing element 13), the substrate transparent to incident electromagnetic radiation of a 
wavelength (the radiation, element 24T, traverses the substrate to be detected by element 13, the 
IR sensitive layer, thus it is inherent that the substrate must be transparent to incident radiation), 

A tunable cavity region (element 11") coupled to the backside of the substrate (see figure 
3b, tunable cavity is coupled to the backside of substrate) and configured to receive the incident 
electromagnetic radiation transmitted through the substrate (see element 24 6 i'); 
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An elastic material forming a region including the tunable cavity region (element 25 is a 
polymer, polyimide, a well known flexible material); 

A first reflection device (element 19) within a first portion of the tunable cavity region 
(element 11") 

A second reflection device (element 15) within a second portion the cavity region and 
facing the first reflection device (see figure 3B, elements 19 and 15 face each other); 

a movable gap (element 21) formed between the first reflection device and the second 
reflection device within the tunable cavity region (see figure 2 A, tunable cavity is moveable to 
change the distance d); 

an actuation device (Figure 2A 5 element 23) coupled to the tunable cavity region, the 
actuation device being adapted to cause movement from a first predetermined spatial dimension 
to a second predetermined spatial dimension of the movable gap (element 23 changes the voltage 
across the electrodes/reflectors and causes an electrostatic force between the 
electrodes/reflectors- this can be tuned using changes in voltage, see paragraph [0127]); 

and a detection device (Figure 3B, element 13, IR sensitive layer) coupled to the tunable 

cavity. 

Regarding claim 2, Faraone discloses that the detection device (Figure 2a, element 13) 
comprises one of the reflection devices (element 1 5). 

Regarding claim 3, Faraone disclose that the electromagnetic radiation is IR (paragraph 
[0134]). 
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Regarding claims 4-5, Faraone discloses that the first predetermined spatial dimension 
ranges from about 0.9 Microns to about 1.7 Microns (see paragraph [0135], d is between 900- 
1700 microns, which is 0.9-1.7 microns). 

Regarding claims 8-9, Faraone discloses an actuation device (Figure 2A, element 23)that 
controls the distance which controls the cavity depth, d. Although Faraone does not explicitly 
state using a drive device and a controller, it is inherent that such elements are required to 
maintain as well as manipulate the actuation device. 

Regarding claim 10, Faraone discloses that the substrate comprises a silicon wafer 
(paragraph [0007]). 

Regarding claim 1.1, Faraone discloses that the detection device is adapted to capture 
information associated with, a selected wavelength range within an IR range of electromagnetic 
radiation having the selected wavelength range (paragraph [0134]), the electromagnetic radiation 
having the selected wavelength range having a resonating characteristic between the first 
reflection device and the second reflection device within the tunable cavity region (paragraph 
[0135]). 

Regarding claim 12, Faraone discloses that the selected wavelength range is selected 
from "100-1,000,000 nm (which is equal to 0.1-1000 microns) (see paragraph [0076]) 

Regarding claim 13, Faraone discloses that the tunable cavity region is free from 
electromagnetic radiation outside of the selected wavelength range having a resonating 
characteristic (paragraph [0134], the desired radiation is passed through, while unwanted 
radiation is reflected back). 
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Regarding claim 14, Faraone discloses that the movable gap (figure 3 A, element 21) is 
maintained at the second predetermined spatial dimension to provide the resonating 
characteristic of the electromagnetic radiation between the first reflection device and the second 
reflection device (paragraph [0134]). 

Regarding claim 17, Faraone discloses a method for sensing electromagnetic radiation 
having a predetermined spatial frequency, the method comprising: 

providing a substrate (figure 3B, element 27) transparent to a band of electromagnetic 
radiation (substrate 27 is made of silicon, which is inherently transparent to IR radiation, further 
the incident radiation passes through the tunable cavity and through the substrate to be detected 
by the IR sensitive layer, element 13, thus it is inherent that it is transparent to the incident 
radiation); 

providing a tunable cavity region (element 21), the tunable cavity region comprising an 
elastic material (element 25, comprises a polyimide, flexible polymer) forming a region 
including the tunable cavity region, 

the tunable cavity region having a first reflection device (element 19) within a first 
portion of the tunable cavity region and having a second reflection device (element 15) within a 
second portion the cavity region and facing the first reflection device, 

the tunable cavity region having a movable gap (element 21) formed between the first 
reflection device and the second reflection device within the tunable cavity region (gap 21 is 
formed by the two reflection pieces, 15 and 19); 

receiving the band of electromagnetic radiation(element 24 T) transmitted through the 
substrate; 
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moving the movable gap (figure 2a, element d) from a first predetermined spatial 
dimension to a second predetermined spatial dimension using an actuation device (element 23) 
coupled to the tunable cavity region; 

causing a resonating characteristic of a selective wavelength corresponding to the band of 
electromagnetic radiation between the first reflection device and the second reflection device 
within the tunable cavity while being maintained at the second predetermined spatial 
dimension(element 23 changes the voltage across the electrodes/reflectors and causes an 
electrostatic force between the electrodes/reflectors- this can be tuned using changes in voltage, 
see paragraph [0127]); 

preventing one or more wavelengths outside of the selected wavelength from achieving 
the resonating characteristic (paragraph [0134], the desired radiation passes through, while the 
unwanted radiation is reflected back) between the first reflection device and the second reflection 
device while being maintained at the second predetermined spatial dimension; 

and capturing information associated with the selected wavelength using a detection 
device coupled to the tunable cavity region (paragraph [0134]). 

Regarding claim 18, Faraone discloses that the detection device (figure 2a, element 13) 
comprises one of the reflection devices (element 15) 

Regarding claim 19, Faraone discloses that electromagnetic radiation is IR (paragraph 

[0134]) 

Regarding claims 20-21,* Faraone discloses predetermined spatial dimension ranges from 
about 0.9 Microns to about 1.7 Microns (see paragraph [0135], d is between 900-1700 microns, 
which is 0.9-1.7 microns). 
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Regarding claim 23, Faraone discloses that the elastic member is a polymer (pplyimide, 
paragraph [0137]). 

Regarding claim 24, Faraone discloses an actuation device (Figure 2A, element 23) that 
controls the distance which controls the cavity depth, d. Although Faraone does not explicitly 
state using a drive device, it is inherent that such an element is required to maintain as well as 
manipulate the actuation device. 

Regarding claim 25, Faraone discloses that the selected wavelength' range is selected 
from 3-5 Microns to 8-14 Microns (100-1,000,000 nm (which is equal to 0.1-1000 microns) (see 
paragraph [0076]). 

Claim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 6-7 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Faraone (US Pre Grant Publication 2005/0226281 Al). 

Regarding claims 6 and 22, Faraone discloses a IR detection device and detection method 
(see above paragraphs), but does not explicitly specify measure temperature. However, it is well- 
known that IR detection data is the same data used to determine temperature. Thus, one of 
ordinary skill in the art would be motivated at the time the invention was made to have used the 
detected information to determine temperature. 



Application/Control Number: 1 0/82 1 ,790 Page 8 

Art Unit: 2884 

Regarding claim 7, Faraone discloses that the IR sensing device is a sensing device 
comprises one of the first or second reflection devices (see figure 3B 5 elements 15 and 19) 
7. Claims 15-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Faraone 
(US Pre Grant Publication 2005/0226281 Al) in view of Hara (US Pre Grant Publication 
2001/0015810 Al). 

Regarding claim 15, Faraone discloses that the substrate, the elastic material, first 
reflection device, second reflection device, movable gap, actuation device and detection device 
(see above paragraphs) but does not specify that the elements are enclosed in a package, where 
the package has a window region facing the backside of the substrate, and where the window 
region is adapted to allow electromagnetic radiation to traverse there through. 

Hara discloses an integrated tunable sensing apparatus (figure 1 0) that is enclosed in a 
package (see figure 31), the package having a window region (element 47) facing the backside of 
the substrate, the window region being adapted to allow electromagnetic radiation to traverse 
there through. One of ordinary skill in the art would be motivated to use the package as 
disclosed by Hara to encase the tunable sensing apparatus disclosed by Faraone as the tunable 
sensing apparatus elements are fragile elements, thus encasing them in a package will make the 
apparatus more robust and capable of withstanding external stress. 

Regarding claim 16, Hara discloses that the package provides a vacuum (see claim 8) in 
the tunable cavity. . 

Response to Arguments 
Applicant's arguments filed June 25, 2007 have been fully considered but they are not 
persuasive. 
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Applicant argues that the Faraone reference fails to teach an apparatus or method wherein 
incident radiation enters the apparatus through a substrate layer coupled to a tunable cavity 
resonator that is coupled to a detector. Applicant argues that the Faraone reference does not teach 
"coupling" of the tunable cavity to both the substrate layer and the detector. The examiner 
respectfully disagrees. The claim language merely states that the tunable cavity must be 
"coupled" to the detector and the substrate layer, the claim language does not specify that the 
tunable cavity must be immediately adjacent to both the substrate and the detector nor does the 
claim language require a particular ordering of the respective elements. The substrate is coupled 
to the tunable cavity, and the detector is also coupled to the tunable cavity via the substrate as the 
detector detects radiation that passes through the tunable cavity and the substrate to reach the 
detector for detection. 

Further, applicant argues that the Faraone reference does not teach incident radiation 
entering a tunable cavity resonator through a substrate. The examiner respectfully disagrees. The 
Faraone reference teaches an embodiment where the radiation first impinges on a substrate (see 
figure 3C, elements 27 and 27' are both transparent substrates on both sides of the cavity (area 
enclosed by elements 17 and 25)), and then pass through the tunable cavity. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
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the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 . 1 36(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christine Sung whose telephone number is 571-272-2448. The 
examiner can normally be reached on Monday- Friday 9-5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Porta can be reached on 571-272-2444. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Examiner 
Art Unit 28>&fy 
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